Crude petroleum ether and methanol extracts of different parts of five medicinal plants collected from Terai region, namely, Asparagus racemosus, Catharanthus roseus, Hedychium coronarium, Mimosa pudica and Terminalia chebula were examined for their antimicrobial activity against different pathogenic microorganisms, Staphylococcus aureus, Escherichia coli, Klebsella spp., Salmonella paratyphi, Bacillus subtilis, Aspergillus niger, Fusarium spp. and Penicillium spp. From the obtained growth curves of methanol extract of Terminalia chebula and petroleum ether and methanol extracts of Hedychium coronarium, it can be said these extracts have relatively high bacteriostatic property than other plant extracts. Similarly, the zone of inhibitions observed during antifungal assay by methanol extract of Terminalia chebula against Aspergillus niger, Fusarium spp. and Penicillium spp. are comparable to that of Itraconazole (antifungal drug). It shows that Terminalia chebula has fungistatic property. Phytochemical screening revealed the presence of alkaloids, coumarins, flavonoids, terpenoids, steroids and glycosides.
Introduction
Plants produce a huge array of different types of chemicals. Humans exploit these chemicals for a huge range of applications such as for drugs, flavors, fragrances etc. Nature has a rich reservoir of plants from which such structurally diverse chemical compounds can be extracted. Such diverse compounds include terpenoids, steroids, fatty acid-derived substances, polypeptides, alkaloids, non-ribosomal polypeptides and enzyme cofactors which are classes of secondary metabolites. These secondary metabolites are synthesized during adaptation to environmental stress and they have been exploited to get useful medicines to fight against diseases (Gupta 1994) . This research has focused on phytochemical and antimicrobial properties of five different medicinal plants chosen on the basis of their availability and their medicinal values are Asparagus racemosus, Catharanthus roseus, Hedychium coronarium, Mimosa pudica and Terminalia chebula. Which were collected from Barahathawa, Sarlahi.
A. racemosus (family Asparagaceae) is locally known as Satawar. It is a shurb distributed (100-2100m) east to west in Nepal having small leaves, linear with small stout spinous spur at the base. Its fruits are globose (3-5mm) in diameter and turn bright red when ripened. It is fairly common in wild and gardens. The extracts of different parts of it are used as tonic, galactogogue and appetizer. The other uses of plants are in diuretic, aphrodisiac, tuberculosis, cough, and diarrhea (Kirtikar & Basu 1975) . The major components reported from rhizome are carbohydrates, cardioglycosides, saponins, oils, fats, steroids, sterols, flavonoids, tannins, phenolic compounds and amino acids (Tenmozhi et al. 2010) .
found throughout the years. The fruits are follicular. The juice of the leaves is beneficial in wasp-stings and menorrhagia. The roots are used as tonic and the major components reported are triterpenoids, tannins and alkaloids (Nayak & Pereira 2006) .
H. coronarium (family Zingiberaceae) is commonly known as Dudh Kevara, which it is perennial, (1-1.5m) tall rhizomatous herb distributed (1500-2100m) east to west in Nepal. The leaves are simple, alternate, sheathed base and flowers are pure white with fragrance. The rhizomes are bitter and the major components reported from them are starch, albumin, alkenes, organic acids, essential oils, resins and diterpenes (Nakatani et al. 1994) . The rhizome extracts have shown anti-inflammatory, analgesic (Shrotriya et al. 2007) , antihypertensive (Ribeiro et al. 1986) , diuretic (Ribeiro et al. 1988) , leishmanicidal and antimalarial activities (Valadeau et al. 2009 ).
M. pudica (family Fabaceae) is commonly known as Lajjawanti and Buharijhar. This under-shrub is distributed (200-1200m) east to west in Nepal and recognized by its prickly hairy stems and sensitive leaves. The leaves are pinnate with four pinnae arranged palmately. Flowers are globose heads with purplish-pink in colour. Fruits are globular in clusters. The leaves and roots are useful in diseases of kidneys, piles and fistula. The roots are used in the treatment of asthma, fever, cough, dysentery, vaginal and uterine ailments and the major components reported are alkaloids, flavonoids, glycosides, triterpenes and saponin (Parekh & Chanda 2007) .
T. chebula (family Combretaceae) is commonly known as Harro. It is a moderate sized tree distributed (150-1100m) east to west in Nepal. Leaves are simple, opposite, stalked and elliptic oblong. Flowers are yellowish white in terminal spikes. Fruits are drupes, yellow to orange brown. The fruits are used as tonic, to enrich blood, against diseases of spleen, piles, cold and for strengthening brain, eyes and gums. The major components reported in fruit extracts are triterpenoids, coumarin, tannin and phenolic compounds (Racadio et al. 2008) . The fruit extracts are used in the treatment of asthma, sore throat, vomiting, hiccough, bleeding, piles, diarrhoea, gout, heart and bladder diseases and have shown antioxidant properties (Cheng et al. 2003) , anticancer agents (Husheem et al. 2002) , antidiabetic (Kirtikar & Basu 1935) and antimicrobial activities (Kumar et al. 2009 ). The biologically active compounds of this plant from petroleum extract are glycosides whereas methanol extract showed the presence of alkaloids, tannins, flavonoids, steroids, saponins and carbohydrate (Jayalaxmi et al. 2011 ).
Methodology

Plant materials
Five different medicinal plants A. racemosus, C. roseus, H. coronarium, M. pudica and T. chebula were collected from Barahathawa, Sarlahi as they were locally and easily available in most of the parts of this village. Different parts of plants used for the phytochemical and antimicrobial analysis were: tubers (A. racemosus), whole parts (C. roseus), rhizomes (H. coronarium), whole parts (M. pudica) and fruits (T. chebula)
Plant extraction
The plant parts were air dried, chopped, grinned and extracted for several hours with petroleum ether and methanol (cold extraction) in order to obtain non-polar to polar portion from the plant materials. Organic solvents were removed separately from each of these extracts under reduced pressure using rotavapour. Yield of each extract was calculated by the following formula:
Weight of extract × 100 Yield (%) = Total weight of sample
Phytochemical screening
Phytochemical screening was done in order to find the presence of the active chemical constituents such as alkaloids, steroids, flavonoids, reducing sugars, tannins, etc. The crude petroleum ether and methanol extracts of the plants were analyzed using standard phytochemical methods (Harborne 1998 , Aguinaldo et al. 2005 The fungal cultures were used as per availability and their pathogenic natures. The concentration used was 1mg/ml. Bacterial inoculums were prepared in nutrient broth by taking loop full of organisms and incubating them at 37°C for 24hr. Fungal inoculums were prepared in Potato Dextrose Broth by taking few spores and incubating them at 25°C for 72hr. The antimicrobial activity was assayed by measuring the diameter of the inhibition zone formed around the well. The effects of different extracts of all the samples on microorganisms were then studied and their zones of inhibitions were compared taking Streptomycin as standard for antibacterial assay and Itraconazole as standard for antifungal assay.
Microtitration method
Methanol and petroleum ether extracts of A. racemosus, C. roseus, H. coronarium, M. pudica and T. chebula were tested for their property to inhibit the growth pattern of pathogenic bacteria. Streptomycin stock (1mg/ml) was prepared in phosphate buffer saline (PBS) and filtered through 0.45µm syringe filter and stored at -20°C. Broth culture of bacterial strain (500µl) was transferred into 5ml of freshly prepared sterile brain heart infusion broth (BHIB) which was then dispensed into 96 well plates along with filter sterilized solution of the plants extracts with final volume of 200µl in each well. Absorbance was taken at 630nm using microplate reader and data were retrieved using a printer for 9 hours at an interval of 1hr. Freshly, prepared sterile broth was also dispensed in some wells as natural control.
Results and Discussion
Extraction yields
The yield (%) of extracts was between 0.22-14.92percent. It was higher for methanol extraction than petroleum ether extraction indicating the presence of more polar fraction (Table 1) .
Phytochemical screening
Phytochemical screening of the crude petroleum ether and methanol extracts of the five plants revealed the presence of different bioactive compounds (Table 2) . Alkaloids were detected in petroleum ether and methanol extracts of H. coronarium, M. pudica and T. chebula whereas reducing sugars were observed in all cases. Terpenoids and steroids were also present in most of the extracts.
Alkaloids have bio-medicinal properties and used as actual drugs in pharmaceutical industry (Cordell 1981) . Terpenes are valued for the presence of aromatic fragnance (Turner 1970) , essential oils (Kovat 1987) , etc. There is evidence that some of the phytosterols are effective against cardiovascular disease (KrisEtherton et al. 2002) . Presence of saponin means the plant has the detergent properties and piscidal property (Hostettman & Marston 1995) .
TLC analysis
The TLC behavior of different crude extracts in different solvent systems showed the presence of compounds of different polarity. TLC of petroleum ether extract of H. coronarium in the solvent system petroleum ether/ethyl acetate (90:10) showed the presence of 2-3 spots of alkaloids after spraying of Dragendroff's reagent (orange color appearance) having Rf = 0.66, 0.3 & 0.2. Similarly the appearance of orange color after spraying with Dragendroff's reagent in extracts of M. pudica and T. chebula indicated the presence of alkaloids.
The spots on TLC of M. pudica and T. chebula extracts gave intense violet color, orange color, brick red spot while heated after spraying with 5% sulphuric acid. These indicate the presence of different terpenoids in the extracts and also confirmed by Liebermann Burchard test.
Thus, TLC is applicable for the detection of different chemical compounds. It is also useful in the separation of the pure compound according to its Retention factor value (R f ).
Antimicrobial assay Antibacterial properties
The zone of inhibitions shown by petroleum ether extract of H. coronarium and methanol extract of T. chebula against B. subtilis, S. aureus, Klebsella spp. and S. paratyphi were comparable to that of streptomycin. E. coli was found to be resistant to all the samples except methanol extract of T. chebula. S. paratyphi was sensitive to most of the extracts (Table  3 ). The alteration of growth patterns of tested microorganisms, E. coli, Klebsella spp., S. aureus, S. (Fig.1-Fig.8) ; it can be said that these extracts have relatively high bacteriostatic property than other extracts. The antimicrobial activity showed that methanol extract of T. chebula and petroleum ether and methanol extracts of H. coronarium have relatively high antibacterial property which may be due to the presence of bioactive compounds present in the extracts. 
Antifungal properties
The zone of inhibitions (Table 4) shown by methanol extract of T. chebula against A. niger, Fusarium spp. and Penicillium spp. were comparable to that of Itraconazole (antifungal drug). It shows that T. chebula has fungistatic property due to the presence of bioactive compounds like: alkaloids, terpenoids and coumarins.
Different bioactive compounds such as, alkaloids, coumarins, flavonoids, terpenoids, steroids, reducing sugars, saponins and glycosides were successfully identified. Their antimicrobial activities were found satisfactory. However, the commercial production of these compounds is still far away. The main problem is due to the lack of optimization of cultural conditions and several strategies leading with increased accumulation of secondary metabolites. Detail studies are required to know the proper enzyme functions at various levels, product membrane permeability and adsorption for improvements towards achieving a viable economic production methodology. In addition, over-expression of enzymes and the genetic modification could be very useful via organogenesis or somatic embryogenesis for the production of desired levels of secondary metabolites.
